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36tan5 , r ,/(i+«2)_ C os3n 36tan<S , i , Y , 
• •• V= log ' .;, ^ , , log tan*Ao\ 

From the two equations for x and y, we have 

P° +i>|/(l-fp 2 )=sin<?oos<5tan p^r + <5 ~j— sin s 8....(i). 

,/i , « s cot 2 $8-he"v' maD!> 

y(l- H ,.)^rf_^_ ?iB ^....( 11 ). 

Denote the second members of equations (i) and (ii) by X and T. Then 
wehave^ 2 4-j)j/(l+^' : )=X, [/(l-fp 2 ) — T. Whence, by eliminating^, we have 

= (X+1) 2 

2X+1 K ' 

which is an equation expressing the general character of the curve, which is tran- 
scendental. Making x=0, we may find two values of y corresponding, which are 
evidently the starting and stopping points in the problem proposed. 
When x—0, X= 0. Hence from (iii) we find Y=±l, or 

COt 2 $ <S-f-e"»/<*tan» ^ 

■^t r "4d-e»»/ a *«u»* — ± 1 > 
whence 0»v/3«an8 —\ or eo t4 £,j_ 

.-. y=Q, or logcotj'5, and the distance from starting point to stop- 
ping point is the latter value of ij. 

For the latitude 3G° 20' we have for the distance from starting point to 
stopping point 37.56 miles. 



MECHANICS. 

144. Proposed by 0. B. M. ZEBB. A. M.. Ph. D . Professor of Chemistry and Physios, The Temple College, 
Philadelphia, Pa. 

Pressure is applied perpendicularly to the plane surface yz, bounding an 

otherwise infinite isotropic solid. Find the resultant displacements, if the pres- 

. /2ttw \ , . . (2r.y \ 
sure varies as sml — — l-f smh( — —I. 

Solution by the PROPOSER. 

Measuring the axis of x perpendicularly to the plane face into. the interior 
of the solid, the longitudinal stresses P, Q and the shearing stress T are func- 
tions of x and y only, and the general equations of internal equilibrium reduce 
to (Thompson and Tait, Natural Philosophy, Art. 697) the following: 
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dP/dx+dT/dy=-0 \ , , . 
dT/dx-j-dQ/dy=Oy- { - L) 

Let a, ,? be the displacements -of the point originally at (x, y), &=the elas- 
ticity of volume, and w=the elasticity of figure of the substance, and let »t— &+ 
in, then 

P=(m-{-n)da/dx-\-(jn— n)dft/dy^ 
Q=(m—n)da/dx+(m+n)dl}/dy [ ....(2). 
T=--n(dp/dx+da/dy) ) 

Let d=da/dx + d!3/dy—the superficial dilation, and v*=d*/dx 2 -{-d ! /dy*, 
then equations (1) become 

mdS/dx-\-nv i o-—§\ ,.>.. 
mdS/dy+nv s P—0 J ■■•'' )m 

Assume P=9i(*)| sin (~^-) + sinhf-^-J 

«=, W [,i„(53L) + . i »h( 2 3L)] 
r= W [«o s ( 2 -2.) + «o,b(?3L)]. 

From equations (1), 
*•(«>[ si B (?3< ) + sin^)]- >)[ sin pi)- S i»h(?i)]=0. 

*(*)+-§^(*)=o. 

r siu&) + sinh&) n 
.-. ^)=_^ (a; ) [ ___-— j^Byfr), suppose. 

.-. <f>(x)[sin(2xy/a)—sinh(2ny/a)'}+(a*/4:K' ! )tfi''(x)[sin(2Ky/a) 
-fsinh(2>ry/o>3=0, or </>(x) + B(a*/ix*)tp"(x)=0. 
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Prom (2), da/dx=(P+Q)/<Lm + (P-Q)/4:n, 
#/dy=(P+Q)/4»-(P— 0)/4n, 

If P-pF(tj) represent the distribution of traction and pressure on the 
plane face, then &=P/m^(p/m)F(y), when x=0, and from equations (3). v 2 S 
=0 ; 8 must also vanish when £=oo . 

.-. v 2 <5=(l/2»!){[^"(«)-r^"(«)]Csio(2^/«)+sinh(2^/a)] 

-(4-Va 2 )[<K*O + 0(z)][sin(2*y/a)— sinh(2 ) ry/a)]}=0. 

••• W(*) +*"<*) ]~(^V« 2 )[>(*) +*(*)]=0. 

.-.P[<p"(»)-B(aV^ 2 )9'""(« ; )]— (4rr 2 /« 2 )[?'(«)-P(aV4T s )9'"(^)]=0. 

.-. 2P^"(a;)-(4-Va 2 )9)(s;)— B 2 (aV4n- s )^""(«)=0, 

Let 9>(a:)+0(a:)=<Kz)— B(a V^ 8 )^"^) ==/(*)• 
.•. P/"(«)-(4^Va s )/(r)=0. .-. /(«)=Oe-( 2 «/°t' B ) . 
Let 2jr/«i/P=&. ••■ <p"(x)— V<p(z}+b*Ce- bx =0. 
The solution of this equation is qj(x)=De- bx —$bCxe- hx . 

.-. 0(x)= s — De~ bx -. — C<?-&* + — A — Cxe~ bx . 

2ir 4?r 4ff 

^(z) = - De~»*—Ce- b * + $bCxe- bx . 

Now when a;--0, P=<J=jp[sin(2iry/a)+sinh(2iry/a)]. T=-0; therefore 
9»(0)=#(0)=p, 0(O)=O; .-. P-=;> and C+22>-0 or G=-2p. 

.-. P-^pe- 6l (l+6a;)[sin(27ri//a) + sinh(2rri//a)]. 
Q=^e-to(l-te)[sin(2ry/rt)+sinh(2n-((//a)]. 

2ffdfx 
r= —e- 6x [cos(2-y/a)+cosh(27ry/a)]. 

a=(p/m)e-»*[sin(2rry/a)-fsinh(2)ry/a)]. 

da/dx=$per b *(l/m + &c/n)[sin(2jry/a) + sinh(2iry/a)]. 
d/S/#=ip«- 6j! (l/j»-&r/n)[sin(27ry/a) + sinh(2iry/a)]. 
«=-(i'/26)e- (,c [l/»n+l/n(l+6x)][sin(2^/a)+sinh(2^/a)]. 

0=ipjr- te (l/ro— &r/w)[sin(2Ty/a)+sinh(2>ry/o)]. 



In this last, 6 



sin(2gy/g) — sinh(2n-y/g) 



a \ sin(2^/a) + smh(2ny/a) 



